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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About the manufacturing method of a water-absorbing resin, in more detail, this 
invention is excellent in the water absorbing power under a load, and relates to the manufacturing 
method of the water-absorbing resin which "insoluble" does not generate. 
[0002] 

[Description of the Prior Art] In sanitary items, the water-absorbing resin is useful as a body fluid 
absorbent which absorbs body fluid and prevents disclosure, in addition is used for uses, such as the 
water retention agent of soil, a seed coating agent, a water cutoff agent, a thickener, a dew condensation 
inhibitor, a drying agent, and a gas conditioning agent. However, between particles adheres at the time 
of water absorption, and these water-absorbing resins have some in which the water absorbing power 
under the load thought as important for that to which water absorption speed falls, without the so-called 
"insoluble's" arising and spreading water to the whole absorptivity resin and the hygienic-goods use that 
uniform water absorption is checked has the fault of a low. 

[0003] How to add polyhydric alcohol and its oxy-alkylene ether to a water-absorbing resin as 
improvement technology of these faults (IP, 5 8- 183 754, A), How to make a water-absorbing resin absorb 
a cross linking agent and water, and make it construct a bridge over it under existence of minerals 
powder (IP,60-163956,A), Add sucrose fatty acid ester to a water-absorbing resin, and a cross Unking 
agent is used for the bottom of existence of water. To the method (IP, 3 -28203, A) and water-absorbing 
resin which are made to construct a bridge, under existence of water and minerals powder, How to make 
it construct a bridge using a cross linking agent in a hydrophilic inactive solvent (IP,60-147475,A), How 
to add the cross Unking agent which the hydrophobic organic solvent was made to distribute under 
existence of a surfactant beforehand to the suspension which made the hydrophobic organic solvent 
distribute a water-absorbing resin (IP, 1-2073 27, A), After adding powdered minerals to a water- 
absorbing resin under existence of water and a surfactant and in an inert solvent, the method (IP,6- 
43500,B) of distilling off water and an inert solvent is learned. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although it leads to generation prevention of 
"insoluble" with IP,58-183754,A indication technology Cannot avoid the fall of the water absorbing 
power under a load, and it is set on IP,60-63956,A, IP,3-28203,A, and IP,60-147475,A indication 
technology. Since the bridge is constructed under existence of a lot of water, a water-absorbing resin 
absorbs water in some this water. The addition effect of a cross linking agent is not acquired enough, 
but, as a result, it has a fault of generation of "insoluble", or the fall of the water absorbing power under 
a load, furthermore, with IP,1-207327,A and IP,6-43500,B indication technology A manufacturing 
method of the water-absorbing resin which has the fault that sufficient improvement effect of the 
absorptivity under a load is difficult to get, and generation of the "insoluble" when touching an aquosity 
Uquid was suppressed, and was excellent in the water absorbing power under a load is desired. 
[0005] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly that this invention 
persons should attain the above-mentioned purpose, a water content at 3 - 50 % of the weight And the 
water-absorbing resin which has a carboxylate machine, The organic solvent is distiUed off after mixing 
sucrose fatty acid ester and/or a sorbitan fatty acid ester, the cross linking agent that has a carboxylate 
machine and two or more functional groups which can react, and water-insoluble nature minerals 
powder under existence of the organic solvent. Subsequentiy, by heating and performing bridge 
formation processing, it finds out not generating "insoluble" and having good absorptivity under a load, 
and came to complete this invention, this invention is described in detail below. 

[0006] Although it is not specified as a water-absorbing resin set as the object of this invention if it has a 
carboxylate machine in a molecule, while specifically having a carboxylate machine, it is the resin 
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which absorbs and swells a lot of water in underwater, and forms a hydrogel. A carboxylate machine 
means a carboxyl group,/, or a carboxylate machine here. Various things are known as such a resin. For 
example, the hydrolyzate of a starch-acrylonitrile graft copolymer, The neutralization object of a starch- 
acrylic-acid graft polymer, the saponification object of an acrylic-ester-vinyl acetate copolymer, The 
hydrolyzate of an acrylonitrile copolymer or an acrylamide copolymer, A bridge formation polyvinyl 
alcohol denaturation object, a self-bridge formation type polyacrylic-acid neutralization object, 
Although the neutralization object of a polyacrylate bridge formation object and a bridge formation 
isobutylene-maleic-anhydride copolymer etc. can be mentioned and it is not limited to these, the water- 
absorbing resin which consists of a polyacrylate bridge formation object and a bridge formation 
polyvinyl alcohol denaturation object especially is important 

[0007] The water-absorbing resin which consists of this polyacrylate bridge formation object is obtained 
by usually carrying out the polymerization of the monomer which consists of mixture of an acrylic-acid 
(meta) and (meta) acrylic-acid water-soluble salt. As a water-soluble salt, sodium salt, potassium salt, an 
ammonium salt, etc. are mentioned. (Meta) As for the mixed rate with an acrylic-acid and (meta) 
acryhc-acid water-soluble salt, it is desirable to choose from the range of 10 / 90 - 50/50 by the mole 
ratio. If it separates from this range, the absorption property of the water- absorbing resin obtained will 
come to fall. (Meta) The mixture of an acrylic-acid and (meta) acrylic-acid water-soluble salt is obtained 
from usually (meta) neutralizing an acrylic acid partially with alkali, such as a sodium hydroxide, a 
potassium hydroxide, and ammonia. With these monomers, the little combined use of other vinyl 
monomers, for example, (meta), an acrylic ester, an unsaturation sulfonic acid or its salt, an acrylamide 
(meta), acrylonitrile (meta), a vinyl ester, the vinyl ether, etc. can also be carried out. 
[0008] Although well-known arbitrary methods can be adopted and each of aqueous polymerization 
(gentle placement polymerization), emulsion polymerizations (antiphase emulsion polymerization), 
suspension polymerizations (antiphase suspension polymerization), etc, is possible in carrying out a 
polymerization, they are an antiphase suspension polymerization or a gentle placement polymerization 
preferably. This polymerization method is explained still more concretely below. It faces performing an 
antiphase suspension polymerization, and into the organic solvent which is not dissolved in water, an 
acrylic-acid (meta) and acrylic-acid (meta) water-soluble salt and the solution which contains cross 
linking agents, such as a polyfiinctional vinyl monomer, desirably are distributed, and a polymerization 
is performed under existence of a radical polymerization initiator. It is also possible in that case to make 
a well-known distributed stabilizer and a well-known surfactant live together, and to plan the stability of 
a polymerization. As an organic solvent, aromatic hydrocarbons, such as aliphatic hydrocarbon, such as 
alicyclic hydrocarbon, such as a cyclohexane and a cyclopentane, n pentane, n-hexane, n-heptane, and a 
ligroin, benzene, toluene, and a xylene, are illustrated. Judging from the melting point of a solvent, the 
boiling point, a price, and the ease of industrial acquisition, n-hexane and a cyclohexane are the most 
practical. Polymerization temperature has 0.5-5 hours suitable for 50-90 degrees C and polymerization 
time. After a polymerization end, according to a conventional method, a generation particle is carried 
out a ** exception and a water-absorbing resin is obtained by washing and drying. 
[0009] Next, in order to carry out a gentle placement polymerization, henceforth, in the state without 
churning or kneading, a water, acrylic-acid (meta), and acrylic-acid (meta) water-soluble salt and a 
radical polymerization initiator are mixed uniformly, and a polymerization is performed, and the solid 
obtained is ground and it completely dries. A polymerization is advanced maintaining the state where 
mixture is not received, after put in the above-mentioned uniform mixed liquor into a bucket conveyor 
industrially, supplying on the belt which established the weir in ends, or supplying in a tube, or teaching 
into the container which has arbitrary configurations and kneading at the temperature of about 40-100 
degrees C for 0.03 to 5 hours. The resin solid which reached predetermined conversion is cut out and 
ground even to the size about a pellet, or the particle size not more than it, and is dried to it. It is 
desirable to perform this operation of a series of continuously. 

[0010] A2onitrile;t-butyl peroxide like [ as a polymerization initiator used ] an azobisisobutyronitril in 
solving and enforcing a polymerization method mentioned above, alkyl peroxide [, such as cumene 
hydro peroxide, ]; - dialkyl peroxide [, such as G t-butyl peroxide, ]; ~ acetyl peroxide - Amyl 
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peroxide, such as lauroyl peroxide, stearoyl peroxide, and benzoyl peroxide; Tert-butyl peroxide acetate, 
Peroxy ester, such as t-buthylperoxy isobuthylate and t-butylperoxy perpivalate; Methyl -ethyl-ketone 
peroxide, Ketone peroxide, such as cyclohexanone peroxide, hydrogen peroxide solution, an ammonium 
persulfate, potassium persulfate, a cerium salt, etc. are mentioned. As for the addition of this initiator, 
about 200-5000 ppm is used to the total amount of an acrylic-acid (meta) and (meta) acrylic-acid water- 
soluble salt. 

[001 1] moreover, it is practical to add a surfactant preferably and to keep a system stable at the time of 
an antiphase suspension polymerization, and Nonion system surfactants, such as polyoxyethylene alkyl 
ether, polyoxyethylene acyl ester, polyoxyethylene sorbitan fatty acid ester, a sorbitan fatty acid ester, an 
oxyethylene oxypropylene block copolymer, sucrose fatty acid ester, a higher-alcohol sulfate salt, 
alkylbenzene sulfonates, or polyoxyethylene sulfate, or an anion system surfactant is independent as this 
activator - or it is used together and used Furthermore, in order to demonstrate absorptivity ability 
highly, a water-soluble cross linking agent (it differs from the cross linking agent which has a 
carboxylate machine and two or more functional groups which can react) is usually used together at the 
time of a polymerization. 

[0012] This water-soluble cross linking agent receives the total amount of an acrylic-acid (meta) and 
(meta) acryhc-acid water-soluble salt. 10-2000 ppm preferably 50-1000 ppm is used, as instantiation of 
Ais water-soluble cross linking agent An N and N'-methine screw (meta) acrylamide, N-methylol (meta) 
acrylamide. Ethylene GURIKORUJI (meta) acrylate, propylene (poly) GURIKORUJI (meta) acrylate, 
(Poly) GURISERINTORI (meta) acrylate, glycerol (meta) acrylate. Acrylic-acid polyvalent metallic 
salt, TORIMECHI roll pro pantry (meta) acrylate, (Meta) A triaryl amine, a triaryl SHIANU rate, triallyl 
isocyanurate, Triaryl phosphate, glycidyl (meta) acrylate, ethylene glycol diglycidyl ether, 
GURISERINTORI (**) glycidyl ettier, polyethylene glycol diglycidyl ether, polyglycerol poly glycidyl 
ether, etc. are mentioned. 

[0013] Moreover, the water-absorbing resin which consists of a bridge formation polyvinyl alcohol 
denaturation object is obtained by the content of a maleic-acid monoester being 0.2-15-mol %, and the 
degree of saponification irradiating the electron ray or radiation of 0. 1 - SOMrads in the state of water at 
a 70-100-mol vinyl acetate [ which is % ]-maleic-acid monoester copolymer saponification object, or 
heat-treating above 100 degrees C. 

[0014] In this invention, it is indispensable conditions that the water content of the water-absorbing resin 
which has a carboxylate machine like the above is 3 - 50 % of the weight. If bridge formation is not 
carried out to efficiency and a water content exceeds 50 % of the weight at less than 3 % of the weight, a 
water-absorbing resin will cause condensation, it will become a lump, and it will become difficult to 
perform uniform bridge formation. It is 18 - 35 % of the weight preferably. As a method of obtaining the 
water-absorbing resin of this water content As a method which the method of carrying out water etc. is 
mentioned at the time of manufacture of the method or water-absorbing resin which adds water to a 
water-absorbing resin, and adds water to a water-absorbing resin Especially if it is the method added as 
uniformly as possible by the water-absorbing resin, it will not be restricted, but specifically, you may 
add by spraying or steaming and the organic solvent which distributed water in the organic solvent 
containing a water- absorbing resin may be added. Moreover, there is a method of adjusting the water- 
absorbing resin powder containing the water preferably obtained by the antiphase suspension 
polymerization as a method of obtaining the water-absorbing resin which is made carrying out water at 
the time of manufacture of a water-absorbing resin, and contains water uniformly to the above- 
mentioned moisture range by distilling off water by azeotropy dehydration. 
[0015] As cane-sugar ester added and used for a water-absorbing resin by this invention, the 
monochrome, JI, or triester of cane sugar and fatty acids, such as stearin acid, a palmitic acid, a lauric 
acid, and oleic acid, is mentioned, and, specifically, cane-sugar stearic acid ester, cane-sugar palmitic- 
acid ester, cane-sugar lauric-acid ester, etc. are used. Solid cane-sugar stearic acid ester has a desirable 
HLB value in ten or less ordinary temperature especially. As a sorbitan fatty acid ester used by this 
invention, a solid thing is desirable in ordinary temperature, and sorbitan monopalmitate, sorbitan 
monostearate, a sorbitan sesquiSUTERE art, sorbitan tristearate, etc. are mentioned. Solid sorbitan 



http://www4.ipdl .j po. go.j p/cgi -bin/tran__web_cgi_ej j e 



7/15/03 



Page 4 of 7 



monostearate has a desirable HLB value in six or less ordinary temperature especially. 
[0016] Although not limited especially as an addition of the above-mentioned sucrose fatty acid ester or 
a sorbitan fatty acid ester, it is desirable that it is 0.001 - 10 weight section to the water-absorbing resin 
100 weight section which does not contain water, and it is 0.01-1 weight section more preferably. The 
amount of this ester used is deficient in the addition effect in under the 0.001 weight section, and the 
effect that water-absorbing resin powder causes and expects condensation is not acquired. When 10 
weight sections are exceeded, about [ that the effect corresponding to the addition is not acquired ], and 
a coefficient of water absorption and water absorption speed is remarkable, and since it falls, it is not 
desirable. As well as use independently, the above-mentioned ester is possible also for combined use 
respectively, and the amount of it of [ in that case used ] is the same as that of the above. 
[0017] It is the cross linking agent which has the carboxylate machine which exists in the water- 
absorbing resin reformed by this invention as a cross linking agent which has the carboxylate used by 
this invention, and two or more functional groups which can react, and a hydroxyl group, a sulfone 
machine, the amino group, etc. and two or more functional groups that can react in addition to this 
preferably, and it can be used, without being limited especially if such. As the aforementioned cross 
linking agent, a diglycidyl ether system compound, a halo epoxy system compound, an aldehyde system 
compound, an isocyanate system compound, etc. are mentioned, for example. Then, diglycidyl ether 
system compounds, such as ethylene glycol diglycidyl ether, propylene-glycol (poly) diglycidyl ether, 
and glycerol (poly) diglycidyl ether, are suitable, for example (poly), and diethylene-glycol diglycidyl 
ether is [ among tiiese ] most suitable from reactivity with the carboxylate machine in a water-absorbing 
resin also in these. 

[0018] As an example of the aforementioned halo epoxy system compound, 2, 4-tolylene IJIISO 
cyanate, hexamethylene di-isocyanate, etc. are mentioned as isocyanate system compounds, such as a 
glutaraldehyde and glyoxal, as aldehyde system compounds, such as epichlorohydrin, epibromohydrin, 
and alpha-MECHIRUEPO chlorohydrin. It is desirable that it is 0.001 - 1 weight section as amount of 
the cross linking agent used to the water-absorbing resin which does not contain water, and it is the 
0.005 -0.1 weight section more preferably. The addition effect has the small amount of the cross linking 
agent used in under the 0.001 weight section, and since too much bridge formation is made and a 
coefficient of water absorption falls remarkably in addition exceeding 1 weight section, it is not 
desirable. 

[0019] As water-insoluble nature minerals powder used by this invention, although a silicon dioxide, an 
aluminum oxide, a titanium dioxide, talc, a bentonite, a zeolite, and other metallic oxides are mentioned, 
a siUcon dioxide is used preferably. Moreover, these water-insoluble nature minerals powder is the 
particles by which a water-absorbing resin front face is adsorbed, it is [ way ] good and 200 micrometers 
or less of desirable particle diameters are 100 micrometers or less especially preferably. It is desirable 
especially desirable that it is 0.005 - 2 weight section to the water-absorbing resin which does not 
contain water, and the amount of the water-insoluble nature minerals powder used is 0.05 - 1 weight 
section. 

[0020] The organic solvent used by this invention will not be restricted especially if the cross linking 
agent which is inactive and has two or more functional groups which can react with a carboxylate 
machine under surfactant existence to the crosslinking reaction at the time of bridge formation 
processing may be dissolved or distributed. Specifically, ethylene GURIKORUN monochrome ether, 
such as ether, such as lower alcohols, such as saturated hydrocarbons, such as a cyclohexane and n- 
hexane, a methanol, ethanol, and isopropyl alcohol, an acetone, and a methyl ethyl ketone, an ethylene 
glycol monomethyl ether, and ethylene glycol monoethyl ether, etc. is mentioned. It is desirable that it is 
the 20 - 2000 weight section to the water-absorbing resin 100 weight section which does not contain 
water in a water-absorbing resin as an addition of the organic solvent that what is necessary is just a 
mixable enough amount, and it is the 40 - 600 weight section more preferably. 
[0021] Next, how to carry out bridge formation processing of the poured water-absorbing resin is 
explained concretely, this invention - a water water-absorbing resin and sucrose fatty acid ester - and - 
or a sorbitan fatty acid ester - It is what is characterized by distilling off this organic solvent and 
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performing bridge formation processing after mixing with the cross linking agent and organic solvent 
which have water-insoluble nature minerals powder, a carboxylate machine, and two or more functional 
groups that can react, sucrose fatty acid ester - and - or a sorbitan fatty acid ester and water-insoluble 
nature minerals powder - Although you may add by package even if it is not restricted especially about 
the addition sequence of the cross linking agent and organic solvent which have a carboxylate machine 
and two or more functional groups which can react but adds in which sequence and, it is desirable to add 
in following sequence from the point of the miscibility. 

[0022] The ester of desolventization and the above in the state where dehydrated, adjusted to the above- 
mentioned water content, and it was made to distribute in the organic solvent is uniformly distributed for 
a part of water-absorbing resin which was made to distribute uniformly the water-absorbing resin and 
the above-mentioned ester with which the water content was first adjusted to 3 - 50% of the weight in an 
organic solvent, or was obtained by polymerization reaction. It is also possible at the time of these 
operations to heat at about 30-130 degrees C if needed. Next, the organic solvent is distilled off, after 
adding the above-mentioned cross linking agent or the organic-solvent liquid of this cross-Unking-agent 
content and carrying out mixed churning uniformly. At this time, in order to suppress crosslinking 
reaction, it is desirable to carry out under reduced pressure and low temperature, and the pressure is 
chosen for 150 - 250torr and temperature suitably from the range of 20-50 degrees C. Moreover, when 
adding the organic-solvent liquid which made the organic solvent dissolve or distribute a cross linking 
agent beforehand, the content of the cross linking agent in this solvent has the desirable 20-100 weight 
section to the water-absorbing resin 100 weight section which does not contain water. In addition, it 
cannot be overemphasized that the organic solvent in this organic-solvent liquid is also contained in the 
amount of the above-mentioned organic solvent used. 

[0023] Next, like the above-mentioned cross linking agent, if the dispersibility of this powder is taken 
into consideration, after making it distribute uniformly in the organic solvent beforehand, adding is 
desirable, although water-insoluble nature minerals powder is added, and this addition may be 
performed directly. In addition, it cannot be overemphasized that the organic solvent in this organic- 
solvent liquid is also contained in the addition of the above-mentioned organic solvent. In distilling off 
of this organic solvent, it is desirable to make the content of the organic solvent below into 5 weight 
sections to the water-absorbing resin 100 weight section which does not contain water. Although after 
distilling off cannot be told to 1 ** according to the kind of cross linking agent, it performs preferably 
50-150 degrees C of mansion grade heat treatments at 70-100 degrees C at 30 minutes - 5:00, 105-150 
degrees C and dryness processing of about 0.5-5 hours are performed if needed after that, and the 
water-absorbing resin of this invention is obtained. 

[0024] The water-absorbing resin obtained by this method does not generate "insoluble" at the time of 
absorption, but is what was moreover excellent also in the absorptivity ability under a load, and can use 
it for sanitation material, such as a disposable diaper and a sanitary napkin, the water retention agent of 
soil, a seed coating agent, a water cutoff agent, a thickener, a dew condensation inhibitor, a drying agent, 
a gas conditioning agent, etc. widely. 
[0025] 

[Function] In this invention, since the water-absorbing resin containing the moisture of the amount of 
specification, water-insoluble nature minerals powder, the specific surfactant, and the cross linking 
agent are heat-treated by distilling off this organic solvent after mixture in the organic solvent, it excels 
in the water absorbing power under a load, and the water-absorbing resin which "insoluble" does not 
generate can be manufactured. 
[0026] 

[Example] Hereafter, an example is given and this invention is explained concretely. In addition, as long 
as there is no notice especially, there are weight criteria among an example with the "section" and "%." 
Moreover, evaluation of a water-absorbing resin was performed in the following ways. 
(Water absorbing power under a load) with a buret [ of 50ml capacity which attached the cock to the 
branch pipe / with a branch ], and a bore [ phi ] of 55mm with a glass filter - the funnel was connected 
by the tube with a bore [ phi ] of 6mm, it arranged so that the glass-filter upper surface and the branch 
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pipe center position of a buret might become the same height, and it was left The inside of a buret was 
filled with artificial urine, and the buret upper part was sealed with the rubber stopper, with a glass filter 
~ 0.25g of water-absorbing resins is put in through a nonwoven fabric on the glass filter of a funnel, the 
weight whose diameter at the bottom is the cylinder-Uke weight of 453g of 54mmphi is placed on it, and 
it was made for the load of 20 g/cm2 to join the water-absorbing resin on a glass filter on the other hand 
- with [ this ] a glass filter - the tube (6mmphi) was attached at the nose of cam of a funnel, it placed 
perpendicularly so that the glass-filter upper surface and the branch pipe center position of a buret might 
become the same height to the other end of this tube about the buret with a branch of 50ml capacity, and 
artificial urine was put in It was left in this state for 60 minutes, and the coefficient of water absorption 
(ml/g) of a water-absorbing resin was measured. 

[0027] (Existence of "insoluble") Immediately after water-absorbing-power measuring under the above- 
mentioned load, visual observation of the existence of generating of the "insoluble" (conglutination of a 
water-absorbing resin particle) of the water-absorbing resin on a glass filter was carried out. In addition, 
the population urine used for the above-mentioned evaluation used 20g [ of ureas ], 8.2g [ of sodium 
chlorides ], and sulfuric-anhydride magnesium 0.57g, and the thing which dissolved in lOOOg of ion 
exchange water, and prepared 0.64g of anhydrous calcium chlorides. 

[0028] After teaching 40g of acrylic acids to 500ml separable flask which attached example 1 stirrer, the 
reflux condenser, and the nitrogen gas introduction pipe, the solution which dissolved 17.9g of sodium 
hydroxides of 95% of purity in 53g of water was dropped at the bottom of churning and cooling, and it 
neutralized. Nitrogen bubbling was performed for 30 minutes and the oxygen in a system was replaced. 
Subsequently, churning was stopped, after adding 0.4g of 1% ammonium -persulfate solution which 
performed nitrogen bubbling beforehand, and 0.2g of 0.5%N and N' -methylene screw acrylamide 
solution and mixing enough. When it dipped in the 60-degree C hot bath of a flask and the 
polymerization was made to start under no agitating, after amounting to a maximum of 80 degrees C 
after 10 minutes, inside ** returned to 60 degrees C. Furthermore, after holding to this temperature for 1 
hour, it cooled to the room temperature and the polymerization was suspended. After having taken out 
contents from the flask, judging to the wafer and drying at 100 degrees C for 2 hours, the grinder ground 
and screened and the water-absorbing resin particle (A) of 350-74 micrometers of particle diameters was 
obtained. This particle (A) 24g was taught to the double arm type kneader reactor, 16g of water was 
been and sprayed on the bottom of churning with the hand-mold spray damping machine, and it 
considered as the water-absorbing resin of 40 % of the weight of water contents. Furthermore, after 
adding n-hexane 20g, sorbitan monostearate 0.008g, impalpable-powder Si02 (product [ made from 
Japanese Silica Industry ], tradename "nip seal Lp" (9 micrometers of mean particle diameters))0.4g, 
and diethylene-glycol diglycidyl etiier 0.004g were added, and it mixed for 30 minutes. Then, agitating, 
under reduced pressure, it heated at 40 degrees C and n-hexane was distilled off. Then, it returned to the 
ordinary pressure, it heated at 70 degrees C, and crosshnking reaction was performed for 1 hour. Then, 
in the state of opening, it heated for 2 hours, and dried at 120 degrees C, and the water-absorbing resin 
of this invention was obtained. 

[0029] In example of comparison 1 example 1, the water-absorbing resin was obtained like the example 
1 except having made the water content of a water-absorbing resin into 2 % of the weight, having used 
as 0.74g amount of water which carries out spraying addition. 

In example of comparison 2 example 1, the water-absorbing resin was obtained like the example 1 
except having made the water content of a water-absorbing resin into 60 % of the weight, having used as 
36g amount of water which carries out spraying addition. 

[0030] In example 2 example 1, the water-absorbing resin was obtained like the example 1 except 
having changed the cross linking agent to the 2 organic-fiinctions alicyclic epoxy compound (the Daicel 
Chemical Industries, Ltd. make, tradename "the SEROKI side 2021"). 

[003 1] In example of comparison 3 example 1, the water-absorbing resin was obtained like the example 
1 except having added having dissolved 8g of water and spraying diethylene-glycol diglycidyl ether 
0.004g as a cross linking agent, without using n-hexane. 

[0032] As cyclohexane 800ml and a protective colloid agent, 0.78g (the Dai-Ichi Kogyo Seiyaku Co., 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/15/03 



Page 7 of 7 



Ltd. make, tradename "DK ester F-70") of sucrose fatty acid ester and sorbitan monostearate 0.78g were 
taught to the separable flask (flask A) which attached example of comparison 4 stirrer, the reflux 
condenser, and the nitrogen gas introduction pipe, nitrogen bubbling was performed to it, and the 
dissolved oxygen in a system was replaced by it. After teaching 260g of acrylic-acid solution to another 
separable flask (flask B) 80%, 310g of 28% of sodium-hydroxide solution was gradually dropped at the 
bottom of cooling, and it neutralized. Subsequently, 8g of 5%N and N' -methylene screw acrylamide 
solution and 4g of 10% ammonium-persulfate solution were added, nitrogen bubbling was performed, 
agitating, and dissolved oxygen was replaced. After carrying out the temperature up of the flask A to 73 
degrees C, the solution of Flask B was dropped over 1.5 hours. The rotational frequency of the stirrer at 
the time of a polymerization was set as 350rpm. Then, the jacket was kept at 95 degrees C, azeotropy of 
the water was carried out to the cyclohexane, and 230ml oif water was distilled off. Here, the 
cyclohexane dispersion liquid (dispersion liquid B) of the water-absorbing resin containing 256. 5g of 
water-absorbing resins with which sucrose fatty acid ester (the Dai-Ichi Kogyo Seiyaku Co., Ltd. make, 
tradename "DK ester F-70"), the mixture 0.006 weight section of sorbitan monostearate, and the 
cyclohexane 243 weight section were mixed including (27 % of the weight of water contents) the water 
of the 37.2 weight sections to the water-absorbing resin 100 weight section were obtained. These 
dispersion liquid B and impalpable-powder Si02 (product [ made from Japanese Silica Industry ], 
tradename "nip seal Lp" (9 micrometers of mean particle diameter s))2. 5 6g were heated at 120 degrees C 
for 3 hours, water and the cyclohexane were distilled off, and the dry water-absorbing resin was 
obtained. 

[0033] To the dispersion liquid B obtained in the example 4 of example 3 comparison, as a cross linking 
agent, 0.0385g (the Daicel Chemical Industries, Ltd. make, tradename "the SEROKI side 2021") of 2 
organic-ftinctions alicyclic epoxy compounds was added, and it agitated enough. After that, under 
reduced pressure, it heated at 40 degrees C and the cyclohexane was distilled off After having heated at 
70 degrees C for 1 hour after returning to an ordinary pressure, and performing crosslinking reaction, the 
temperature up was carried out to 120 more degrees C, and it held for 3 hours, and dried, and the water- 
absorbing resin of this invention was obtained. 

[0034] The water-absorbing resin of this invention was obtained like the example 3 except having 
adjusted the water content of a water-absorbing resin before obtaining dispersion liquid B in the 
example 4 example 3 to 20%. The water absorbing power under a load about SAP obtained in the 
above-mentioned example and the example of comparison and the evaluation result of the existence of 
"insoluble" are shown in Table 1 . 
[0035] 
[Table 1] 

Water-content * Cross-linking-agent ** Water absorbing power under a load Existence of insoluble 
Weight % (ml/g) An example 1 40 a 28 The nothing example 2 40 b 30 The notiiing example 3 27 b 32 
Nothing example 4 20 a 34 Nothing The example 1 of comparison 2 a 5 Example of dovetail 
comparison 2 60 a 10 Example 3 of the **** comparison 40a 14 Example 4 of the **** comparison 27a 
12 It is and they are * surfactant, a cross linking agent, and water-insoluble nature minerals powder. The 
abbreviated name of the water-content ** cross linking agent of the water-absorbing resin before adding 
is as follows, a: Diethylene-glycol diglycidyl ether b: 2 organic-fimctions alicyclic epoxy compound (the 
Daicel Chemical Industries, Ltd. make, tradename "cello KISAIDO 2021") 
[0036] 

[Effect of the Invention] In this invention, since the water-absorbing resin containing the moisture of the 
amount of specification, water-insoluble nature minerals powder, the specific surfactant, and the cross 
linking agent are heat-treated by distilling off this organic solvent after mixture in the organic solvent, it 
excels in the water absorbing power under a load, and the water-absorbing resin which "insoluble" does 
not generate can be manufactured. 
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CLAIMS 



[Claiin(s)] 

[Claim 1] The manufacturing method of the water-absorbing resin characterized by distilling off the 
organic solvent, heating subsequently and performing bridge formation processing after mixing the 
water-absorbing resin which a water content is 3 - 50 % of the weight, and has a carboxylate machine, 
sucrose fatty acid ester and/or a sorbitan fatty acid ester and the cross linking agent that has a 
carboxylate machine and two or more functional groups which can react, and water-insoluble nature 
minerals powder under existence of the organic solvent. 

[Claim 2] The manufacturing method of the water-absorbing resin according to claim 1 characterized by 
the water-absorbing resin which has a carboxylate machine being a polyacrylate bridge formation object 
or a bridge formation polyvinyl alcohol denaturation object. 

[Claim 3] The manufacturing method of the water-absorbing resin according to claim 1 or 2 
characterized by the water content of the water-absorbing resin which has a carboxylate machine being 
18 -35% of the weight. 

[Claim 4] The manufacturing method of the water-absorbing resin according to claim 1 to which the 
addition of sucrose fatty acid ester and/or a sorbitan fatty acid ester is characterized by being 0.001 - 10 
weight section to the water-absorbing resin 100 weight section which does not contain water. 
[Claim 5] The manufacturing method of the water-absorbing resin according to claim 1 to which the 
cross linking agent which has a carboxylate machine and two or more functional groups which can react 
is characterized by being diethylene-glycol diglycidyl ether or a 2 organic-functions alicycUc epoxy 
compound. 

[Claim 6] The manufacturing method of the water-absorbing resin according to claim 1 or 5 to which the 
addition of the cross linking agent which has a carboxylate machine and two or more functional groups 
which can react is characterized by being 0.001 - 1 weight section to the water-absorbing resin 100 
weight section which does not contain water. 

[Claim 7] The manufacture method of the water-absorbing resin according to claim 1 characterized by 
water-insoluble nature minerals powder being a silicon dioxide. 

[Claim 8] The manufacture method of a water-absorbing resin according to claim 1 or 7 that the addition 
of water-insoluble nature minerals powder is characterized by being 0.005 - 2 weight section to the 
water-absorbing resin 100 weight section which does not contain water. 

[Claim 9] The manufacture method of a water-absorbing resin according to claim 1, 7, or 8 that particle 
size of water-insoluble nature minerals powder is characterized by being 200 micrometers or less. 
[Claim 10] The manufacturing method of the water- absorbing resin according to claim 1 to which the 
addition of the organic solvent is characterized by being the 20 - 2000 weight section to the water- 
absorbing resin 100 weight section which does not contain water. 
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